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Abstract of WO03055679 

A method for forming a composite hard coat layer 
which comprises applying a hard coat material 
composition containing an active energy ray 
curable compound on the surface of an article (1) 
to be provided with a hard coat layer, to form a 
hard coat material composition layer, applying, 
on the hard coat material composition layer, a 
surface layer material containing an active 
energy ray curable compound having anti-stain 
function and/or lubricating functions, to form a 
surface material layer, and irradiating the 
resultant hard coat material composition layer 
and surface material layer with an active energy 
ray, to cure both the layers simultaneously, 
thereby forming a hard coat layer (2) being 
present on the surface of the article (1) and an 
anti-stain surface layer (3) being present on the 
hard coat layer (2). The method allows the 
production of an article having a hard coat layer 
excellent in stain resistance, lubricity, marring 
resistance and abrasion resistance, at a reduced 
cost. 
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(57) Abstract: A method for forming a composite hard coat layer which comprises applying a hard coat material composition 
containing an active energy ray curable compound on the surface of an article (1) to be provided with a hard coat layer, to form a 
hard coat material composition layer, applying, on the hard coat material composition layer, a surface layer material containing an 
active energy ray curable compound having anti-stain function and/or lubricating functions, to form a surface material layer, and 
irradiating the resultant hard coat material composition layer and surface material layer with an active energy ray, to cure both the 
layers simultaneously, thereby forming a hard coat layer (2) being present on the surface of the article (1) and an anti-stain surface 
layer (3) being present on the hard coat layer (2). The method allows the production of an article having a hard coat layer excellent 
in stain resistance, lubricity, marring resistance and abrasion resistance, at a reduced cost. 
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7 ^Itflil^Wtslt^ro^tfs' <fc y atMft^tt&tf /XttS 

(*7) t::uug&tf* 7 no** &iifR<* ti 

It, 0iUtfTIB5t (1) #5 (3) ICjS*<fc**#*lf 6*l*#% #3* 

R-[Si(CH 3 )*0]n-R (1) 
R- [Si (CH 3 ) 2 0]n-Si (CH 3 ) 3 (2) 
(CHs) sSiO - [Si (CH 3 ) 2 0] n- [Si (CH 3 ) (R)0]ra-Si (CHa) 3 (3) 

c:t\ Rlis (>7) 77'JP-fJUSs e-JUS&tf* 7 hS 

mttl^SrS'J s ntt5~1 000s m« 2 ~ 1 0 OtSS. 

7 y mxiksmt bxit, 7 ?*£*r <*7) 77 y u- Mb£$# 

^ife>tis m^fl*jc(i N waaN 2, 2, 3. 3, 3-^ > 7 7<iu?fp 7p 

(* 7 ) 7 7 'J U- K 2.2.3.3-7 h z> 7 Jl/* □ 7p t?;U ) 7 7 

U U- hs 2. 2. 2- h U 7 )\,XOJL?)\> ( .* 7 ) 7 7 'J U - h s 1H, 1H, 5H 



WO 03/055679 



PCT/JP02/13406 



1 7 

-xvsyfrtn^y?)]/ ( / 7 ) 7 7 y L - h > 3- ( A - 7 * p -5 

- ;* ?;u/\*5/;U) -2- t KP+7 7P e (/7) 7 7 'J U- hv 2- 
(A-7 )l*aX2 xg=JI/77 'J .L- K 3-/\*-7JU^P^^5 l 

JI/-2-fcFP*->7PfcfJU (*7) 77 U U- K 2- (A-7JU*P 

X*jb (*7) 7 7 'J U — h > 2- (/t-7;i/*P- 9 - 
*7?;U) x*;i/ (/7) 77 'J U - K 3- (a-7^*p - 7 - *? : • 
J^:*73 l J^) x^ju (*7) 70 y u- k 2- (a-7ji/*p - 9 - * 

f;br->Jl/) x^JU (*7) 7 7 'J U- K 1H,H, 9H - ^ * it x * 7 ;i/ 
pfpyxjU (;*7) 7 7 H - h^©7 y -fb 7 7 U U- h #£1*6*13 
t)\ >St>? LfcC^lcPS^SftSfcOTMSfcU. ft*. (2% (*7) 77 

y l- hg#$A**ifc/t-7JU=tP7Ky x-xJU££«>S»Tfb£1i5N 

&3l\(;fc (*7) 77 'J U- h»<Z>ft*>y (Ctfx;i/SXI*/;i/* T' 

v*JMb£to^fc»$ Kffl^SCtJSCTSS. Fombrin Z 
DOL (7JUP-;i/g14A 0 -7;i/;tP* U X-xJl/ (7 7-7 : E> httSSi 
) ) ©-777 'J U-K ART 3 s ART 4 (&*tt<b¥) tfftttflj 

t irfif 6*i3 e 

SiBJiffl#ttlc$£ft3^ttx*Jb4i-*g«{btt<b£to£: LT«. ± 
IBS/ 'J P-7^-fb^%Sy7 y **fc < &*©fl#& 1 l0»«fflUT% 

#-«lB<btt<tato«\ *?ll«ftttT?a&* LI*, ^fcs & 

®liflm*4*®JJe$t0--»fc LT* jt&SBLfcA- KP- h ICE 
t\6tlS5Sttx^;U^-^®<b14^^tlA t ^^tlTUT%«fcU. 

$®JgflJ (4 s A- H p - h#mf&Va\z&ttZ>(D£:mM 

#k W$7.f ^-s M7-r:5-s S^ftJtS'k IMbB&Jhfck gftftiJR 
JR*«k ft$3£*ik JHJ&flk U^y>7&"k ti*4s H<fb£«££# 
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*H0|lzj3i^s $*\ ttfcfottd) ±IB/\- Ka- hsm 

w$i$u/\- k a- vrnmrnm^mtZo m.mfi&\*, mm 

£ft§c:£:&<v *e>a-h>2u r<y73-M ^7t73-h 

tm*is-i=jfii*L*rir\. 
a- k=i- haaiitttiioaE»tt*a:< "TfctocttN 0>utfs a-f 

- h*3- h«na***K:^*nTi\fc»a*/\- Ka- f 

Stti*jU*-«£JB» LTA - Ka- h«H*»JI**«fl:©*«e: 
UTfccfcu. A- K a - h #J iM 51 <fb C N S 

Ka- hfcJIMto©— »j^*EJ£-C26*c£**i*-r3. ftoTs A- 

Ka- hH©Jlj4-|Z 1 ~ 5 0 OmJ/cm 2 N L 

< (i 1 - 2 0 0 m J / c m 2 tt5i«fcU, C©SK©*^»J8Ht*Tx 
¥8Mb#8©A- Ka- h§iJ$IfiS^)I*M#e*i^-ru, 
A-H3- h#Jll«tt»OlE<bC:<fe 'J»6*i*A- Ka- hlOlS 
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i4 x &icpg££tisci:k< \ ttnLVa&tmmvR&t&ozm&fcfe 

t5t<tU. MiHts WWtty&ffs ftlBflr <r ZWmSiZtts 1 urn 
&± 1 0 u mJ^Tx tfrm L < it 1 /z mU± 5 m £ & 5 <fc 5 {cff*l£ 
-T5£<i:i\„ 1 AtmTfciiT'&s r -r x O \z fttttz £mw ^ £ ^-x. 3 c: <b 

*4JffcU ®<k^lCt#e>*l5P75>^^®ll©Jf 1 nrn&±1 0 0 nm 
J^T> $?£ L< tt 5 n 5 0 n m UT £ & % <k o ICJf*J&T 5 £ U 0 

1 nm*l7B, fifr^tt&tf^jf tt©$Jll# & £ lM#£>tl3\ 1 OOn 
m£i8;L5<i: N T1©A- h* □ - h S<D®Jt#fc£ U & II* £ ft <i\ 1ft $ 

j&|gm N ^®JifflW*4<Z)M^lz<fc y s & sowars led: yfio z\tP 
T?£3. ±fBM«fflftf4£^&}§#JT#iiftLs zvmiSfe 

£PJ!££*i3c: £&< N * t? > □ - h ^5t7 

miba- H3- h*ii&j£&ji&&3@K»ig-r*jg 
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Xfcf>P- haic33UTfflt\flS5S#Jt Ltl^ mi IB 

P-;K i> 7*3^1/ i-xJK x^Jl/t P V JU7\ 7 ? JUiz P 7 7\ ^ 
f^UA- 7 P 7? JI/I-t 1 JK I^JUA- 7 JU* P ??JH-riK 
HFC 43-10mee s 1. 1, 2, 2, 3, 3, 4- ^ Z?2 7 Jl/* P ? P ^ > S > & 

fclc N J&jfcStifcA- Kp - harness tf&EttflJlESttx* 

1 ~ 5 0 M r ads U £ L < (4 3 ~ 3 0 M r adttStiU. 
«?»©iDa*EI4> 09*1* 2 0 ~ 2 0 0 kVit5tJ;u, ft 

4*&U<fc3(Cs 0>Jx.tf 2 0 ~ 1 0 0 kVx L< 14 3 0 ~ 7 0 kV 
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2 1 

t-r-StcfcU. *«ftXB-»«ft (*«<b) #8©A- Ka- h^iJIl 

«te«t*©'*ffi±ic»urRit6nfc*a!{bo«i5tt*4JBt«ra«Fic 

&fc"5x «fcLfcA- K3- hH(2) ±CW<bLfcl»5?*iBJi(3) 

a»*tt • »»tt*WT*»J5*lBli(3) fcKWSt&ICx 
hJl(2) &fim$iiiJI(3) ©Jft#&!B*tt#»&*i3. 

A — Ka- h«aj£M£tf£®ttttH*Hli#«fb*1*3£»£ LT 
Bx %^«llx ^ftftfcif©^!^^-^^^^* 
©*S&?LTEU\*itf «fcl\. fcfcU *f§eflU:;&UTBx Pfi^MJf© 
J5£# 1 n mJM± 1 0 0 n m&Tx S? * L < B 5 n 5 0 n mKT 

£fitf>T»< N A- Ka- hJI£©Bllfa:Mtt*f»*fcfcl^ II© 

#® ic ut a$? &sj&tt#» & n z> mt&® * m u « #g 3 . 

p p mJ^Tx »*L<B200pp mUTv <fc L< tt 1 0 p p m 

KTtS5<fc z> IZx M&£©*'J£tt#;u;: J^A-yfcfTS ZtffW 

hu. d tiBx K?.ltSBasi*T?4i;«iiili55;*jncjgHtsSii© 

itmt*fit>v icx a - Ha- h«na**»r;/xtti»J5atfa»*n 
zoxvtzwtmmmwMMt ltbx 0iubx b*s&m 2000-1 

0 9 8 2 8 -t^« N B^S&H 2 0 0 0 - 1 0 9 8 2 8 ^SRlfB* 

e^M 2 000-144011 ^nmzBmz tix i\z>mmmmfflfflM 
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• 5@jtttic-r<rtis *©itAtt a- ku- 

WTI=iltt«lJ*^^T*»W**6Cllft:WClJiWr**( , v *5SEtt 
eft snaggle PMSSftSfc (O-c li&u. 

[Htfcffl 1 ] 

Jf£ 0 . 6mm(D^'J*-^?-hl^ (it& 1 2 cm) ±(C N ^ft 
tt/W?-»«<tSA- Fa- Mfl (J S R*fcik 7V5<f h Z7503) * 

ic cfc v%LmM<D%>$R%m*&£iT , mmito/\- kh- msjeis 

Lit, fcfcs ±I3A- Fa- h«BB*a4#^ s F9 - 1 0 0 1 1 

I«ttSU X-22-2445 ) <D 0 . 2 °/o (Jf*B#30 n - * 2 * > J§jg^ N 
±§&*m<t/\ - Ka- FJi±icxe>a- hjilCcfcoTM^Ls cft£ 

6 otT- 1 £iwfc«Ux ufco 

R-[Si(CH 3 ) z 0]n-R (4) 

(C dTN R e-C 3 H 6 0C0CH=CH l r'^ 'J % M£Jt n IZtfy 4 

&o-c> mmnffiT-cm^mzmsit % c £ y a- h hi^ 

«ii«i:*raWFCW^b*-t*fc. tt-T-ftjKttgCC u r e t r o n ( B «f 

/wtiou^-s; (1*) s) £BH\ S m^Mmiis 2 o o kv> 



t 
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5Mr adHfc, flRtf SSAoB&Xfttt 8 0 p pmTfeofca 
A - K=l- MB©KWtt 3 . 2/zmx ^©JfOHJltt^ 2 1 n mZ'&v 
fe 0 Sfis A- h*3- hi® Ml* tts SMmi-£0&iG$ : l*3l!£ttC<fc 

k f - 9 6 ) zmmwint it, gftxgg#flT (xrf) c^ukei 

fee C(D<t5(:LIv ttfcA- K3- hltf*»S€»fc. 
[HSitfiJ 2 3 

If * 0 . 6 mmOJll'J*-**- hS4£ (ItSI 2 cm) _LlC N mft 
i/l?^®iblA- K3- hfcl (J S RtfcSU 27503). « 

7,tf hfclCd: >Jl$L&lx 6 OtT 3 »raan&*- ^ <t 

t«k y*«rt»©#«5S*j*i»*LTx *®<t<DJ\- h=j- 

;jCUT\ 2 - (A-77JI/* Dt-/JI/) 19^7? 'J U - h (^-f 

7 7 < yrs.j3)iw9tm&m) 00. 2% enm^^m) yav±-h 

F C- 7 7 (^^J-lAlil) »B*±lB*«fcA- K3- hl± 
IC 7s > □ - h^lCcfc^rM^JLx 6 0°CT? 3 ^flgiLv mil 

fc«iBl*»tfLfc. *©»n HMJ 1 t^loi^lli^ft7?s 3 
S8«aETr«^-«*«8Wf sac* DA - h'u- h 1 £ H®« t * PI 
B#lc®fc£i+fco A- h»©R» (i 3 . 1 Mm, SiilaBJljVtt 
3 0 nmT&ofco ftfcs Si ® ! <D 81 H x /t-7Ka*'JI-f 

(XRF) ciulSLfc. 5C lt, 8£a- F3- hjf tt# 



[Hftftl 3 ] 
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Jf £ 0 . 6 mmOtfy bS& (US 1 2 cm) ±IC N mft 

8l/t?S«ftI/\- K3- h£'J (J S RttSU 7V5-( HZ7503) £ 
Xlf>3- h)*lc cfc 'jm^Ls *Ja# 6 0 t r 3»HJpSif *C<blcJ: 

1 0 0 m J / c m 2 ) *JBWl/Tx ¥W<ft<DA- K □ - hl£JEJ£ 

Us S"J3->7*y U-h (fliaft*I*tt»s X-ZZ-2445 ) 0. 2 
**»Xtf*5y*JHW*&*l (*/t*15/*JI/T*$-5*JI/:XaiU -f 
Jl/2f*a 7907 ) 0. 0 4 SaaJ*SS*Dl/fci85ft«N ±f3¥^tA-K 

RUT, fl*«»Tr**M*"(KEE*«fl\ 2 0 0 0 m J / c m 2 ) 

gW*JRit*nS[®KSSKti5 p p mT-fc^fc. A-.F3- hH©lgi 
J5(i 3 . 2 urns mmmoBBte® 2 5 n mTS ofc. &33x £®JItf> 
lil^ 2/y 3->*<f JU <«jBfc£l3m8L K F - 9 6 ) 
StUTs gft X »»*t (XRF) ic «fc U !U 3t U fc. C (D <*: 5 IC U T > 
«£a- KU- MBtt£8«£»fc. 

[Jk««iJi ] 

Sd^»/«?-IIHB<bffl/\- h'3- hSJ (J S RttlL r V 5< h Z75 
03) 9 5 M£MCs 7 v4t7? V Is - b£LZ 2 - (A -7 )\,*U^O 

mm<D#y - hS« (it fill 2 cm) JbC * tf > □ - h >£ Ic <fc 
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A- H □ - bMtoBmit 3 . OtfmT&ofc. 
[Jt&0J 2 ] 

US 0 . 6mmO#'J*-*»-MS (iil 2 cm) ±IC N I^ 

^/w+mmtm/s- k 3- ( j s nnm, fv^o Z7503) $ 
K*ic<fc yitu 6 oti- 3 ftmumtszinz* 

fl\ 2000mJ/cm 2 ) £ASttLT N tSrfcA - K □ - 

^tN-Cs •> 'J 3 - > 7 ^ 'J 1/ - h (fSiSfc^XHttlk X-22-2445 ) 
0 0.2% n ±IESS£^fl:A- 

-hJl±lcxe>3-h>ilcJ;oTM^Us 6 0 °C TM #Fb1§£^ 

S^flUfttift 1 6nmT?»ofc. 

HMJ 1 ~ 3 1 ~ 2 ■Cf^SLfc#ttf4Co^Ts J^Tlc^ 

( 1 ) 

0 0 0 0 SffllK Ktt©A- h'3- 
4. 9 N / c m 2 icr 2 0 &MSj L fcR 1= £ C fc«©gjg£ § Sic <£ 
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x : <I#g£ 

8 J j * £ * tt fc 9 x * r k ft * as * jb a if tc & * ti -e n i= o i \ r fir o t . 

^>3yhU>h7'J-CT-8) lC7tz h ^14. 9 

N/cm 2 ICT 5 O&ftftlblsfc. «MA©9H£«n tt»J?Bft¥H:BU 
JlttftW-C A-'D*ffll\T N SII2 0t> ft ft SUE 6 0 9«©aHJiT7!?T 



£1 











(Jg) 












0 


9 8. 7 


9 7. 8 






0 


10 5. 3 . 


10 3.0 


IWJ3 




o 


9 6.1 


9 3. 4 


mm\ 




0 


6 7.0 


6 5.7 






0 


8 5.7 


5 8 . 2 



■fc. «MC S 7 y{fc7* 'J U- h€|8$?&MCffl^fc©TN HSS0IJ2© 
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fc>t5s %®LJ:*)l>*-%jiW{tm®ifi\Z7 y<t7f 'J 1/ - h S So U > M 
^^g^aSlcM^J LTLNS^Pg-C^ Lt^M^A5$^ C SO^Jl^^ 
iStro-CSUs ctf^frSfcs A-Ha-ht UT(DHffllcIt^.s% 

(13) N $ 2 ss«#jg(i4)s mmtmmtt®mc\5)Jkvm i mnfamm) 
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*C©lT?SL> W1 MttJl(16)±l=fl;$8»Jf <18)*WLx ^aSxfiJB 
(18)±ICA- KH- hl(19)Rt;K)?^Il(20)*Wt§. C©0>jT?«x 
K»«(13)s SS2^mftl(14)x fflSfl:!B»tt*4Jl(15)RDfS 1 R«ft 
JB (16) #IB»Ji (17) A — H □ — hJl (19)&tffifr>^3x®S 

(20)©WB*ffil:Wca^A- F3-Ht^5. ftx* (11)l*x 
P^MS (20K A - Ka- hH(l9)S^3t^^®(18)^iiLT:s tail 
X » B *fe © fc » © U - tf - it # A It ? 5 «fc ^ C ffi ffl * *l « . 

ftfSIBI§©fce6lc^;i/-^7!)^fi!c*tifc7 ; < (12) <* 

'J hSL itS 1 2 0 mmx J?* 1 . 1mm) ©31® IC. 

A I 9 s P d 1 C u , (**Jt) 0 0nm©£»S(13)« 

X A y £ U > ^ >i lc <fc U U /c o ffiTlB SOU x M A = 
4 0 5 n mlC tJltS^S&^r^LT A / 6 tlfc, ^ JU- ^IBil^itlC 
33 1*5 Bit h5 tfy ?ttx 0. 3 2/imtlfc, 

ftl^N SWJl(13)^®ICx A I j 0 j h*ffll^tX/t?5 
'J>^at«fcy % If $2 0 n m©3? 2 f^SftJl (14)«J&Lfc. 3 2 ft 
m^H(14)a®ICx fi$ftW»*5a«^^-^y hSfflui^Af 
* 'J >^>*(Ccfc »J N J?£ 1 2 n m©B&t*#Ji(15)€J&j£Ufc. IB£i# 
*4H(15)©« (Ji^it) ttx Sb,Je„ (Ge, I n , ) t Lfc, 
15^^*41(1 5) ^ICs ZnS (8 Ofil/%) - S i 0, ( 2 0 
% ) * - y v h * ffl O X 7. A 5/ * U > C ek U x Jf $ 1 3 0 n m ©§§ 
1 K*fcJB(16)*JBJSUfc. 

^utx m 1 ^^{*«(16)^®icx Tis»«©55;*^«^tt©«^ 
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9U?y7^ l JU-h* l J=r7- 5 0fi*su 

>(^)M N ^'Ti'e-AUK6035) 
-T V 5/ 7 5? ;US6 E 0 gtt h 'J 7 ? 'J U - h 10 SSSP 

. (3l£E£j£ (*) 8x 7n:^7M315), 
< y JUfg E 0^14^7^ 'J u- h 5 MSB 

r h v t h* □ 7 JU7 'J 'J U- h 2 5Sfi£0 

ftm^&aj (1 - tl«nt5/5/?n^<>;i/7i = ;^h» 

3 fi^li 

□ - h#l£ x e y □ - hfcicfc u m$ L fcftx 6 o t x? 3 am ft 

hJK19)£$$Lfc. 

(a- kd- h*j©ia«) 

SJ&ttS^tfljp n-f $Ouy y a (ft&M : ?nei/>^'ja-i^;/ 
9=-;H-7 t ;i/71Z7 1 - K *J£#§# : 4 011%) 1 0 0 MM® 
i/^y ? x y x 'J h -)\,r\*V7 0 'J U- h 4 8fi*$ 

f h5tKD7Jl/7'JJI/7^'JL/-h 12 

7atfuy^U3-./u ; Ey^?;ux-5 i ;u7i2x-h 40 mm® 
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2 - (y^-7i^P7->;i/) x?)\,7 9 'J u- h (y-f + > 

7 7-f>^5*JH3f%PlrttS) (DO. 2 5 % 7 □ 'J * - 

hFC-7 7 CftSaU-x/xltK) »*«±IB**<b/\- K3- H 
(19)_hlc;*e>3- K£(c JjoTMft L> 6 Otf 3»iaiK«Lx 

*8fl:£®JI(20)«j£Lfc. 

(19)£*®Ji(20)£*R|l$ICflNb*t!:fc. m^iiMli^S M i n-EB 

<9s/**«tts) sffliK m^MiimEs 5 o k v, mmmz 5 

M r a d £ Ltc 0 f®M^ffl%<DW. HiSJtte 8 0 p pm"CS?fc 4 A — F 
3- hB(19)©RJSI* 2 . 5 w m s 31® Jl (20) (DBiUtt ft 2 8 n mT'ifc 

£tt£L xAtA) ^gilSttrs gftxaaffi (XRF) ted; U 
3HJEL&. COcfc^lC LTs *g£A- F3- h ftfcftfBii 5 s 
X7t)->7;UN o . 1 £f#fc 0 

[J±M 3 ] 

mmm* tmmizisZ, ^o^nmw(n)omm±c sit® 
ash s!2s$stt®<i4K m<t&mttnmm&vytm®m(wzm 

|g*J^ltf 5C<JUC«fc ij, A — K 3 — hH#tt#<**l/bftfBt£x -r J* 7 
Zfe-pfc. A- K 3 - hJfOlgJStt 2 . 8MmT-S^fco 
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(A- Kn- hiWOfiJfc) 

fJH-TJl/7tT- K **ff£# : 4 0 M%) 1 0 0 SmSP 

-^^>^x 'J ^ 'J h-^ + ti-j? ij b- h 4 8a*95 

f h5tFP7;i/7'j;i/7i7 , Jl/-h 1 2 a*SP 

2 - (/\'-7;b?r x^;U7^'JU-h 5 fifths 

(i3), m zmmwmoA). mm<mm^nm(^)RUitmmmm)^m 
&u-e N ftgajf (i8)_hic N nifefl4 -cm*fc©£:Bi;*ajficD£#ts 

©SU ^«*TSg^« (»E#«fl\ 2 0 0 OmJ/cm 2 ) *JS»L 

&l*T- N i"J3->7i"Jl/-h (ff«fl;¥llittl!U X-22-2445 ) 
© 0 . 2 5 % n -*9 9 >%fe%, ±E3fc£WfcA- H 

□ - m±c^e>a- h^iccfcoTM^Us cn* 6 o t-c 1 #Pb1$2 

A- K3- hBfftt^SftfcftfBSx-f **tf>:7;UN o. 3£f#fc<, 
A — K □ — MB ©8111 li 3 . 0 ix n\s MH©BIif lift 2 1 n mT?&o 
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H«E0fl 4 atfitS&flJ 3 - 4 ■Cft»Lfc#3feIB»7 s * >?JI/N o . 

1 ~ 3 ICOUTh ft^-f *0fFfiB8fi (rtJI/Hr y ?*tSL DDU-1000) 

I/-*-** : 4 0 5 n m 
tt*l/>XHDRNA : 0 . 8 5 
iS JH : 6 . 5m/s 

( 1 ) 

^ftlBfix-r *?+f>:/jU©4MI4 0 mm#JfiC5 >^A^^^|2H 
®%KDV y $m*mfeLtzo #x * X<7(D/\- K a - hiJ 

^?-JI/C-JI/# 0 0 0 0 $fflUT^12. 5N/cm ! ICT 

( 2 ) K>^'14 

Ux M©-^y *{S£}I'J5£Ufc 0 Jfcl\T?s #5***0 ©A- H3- Ml 
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